Traditional CAHPS-style emergency department (ED) surveys result in excessive variability when assessing individual physician performance. The objective of this study is to measure the variability of a brief, electronic survey (e-survey). The study team also measured the association of individual physicians to demographic data, physician and patient factors, and a physician burnout assessment tool. Data from SmartContact (SmartER, La Grange, IL) is a next-day, esurvey that takes about 30-seconds to complete. This tool was used by a hospital-employed emergency department (ED) group during calendar year 2017 across 2 EDs and 37 physicians. 1,2 Variability was estimated regarding raw patient experience (PX) scores and top box scores by using intraclass correlation coefficients (ICCs). Pearson correlations were used to measure the interaction between PX scores, physician factors, and patient factors. Analysis of the 2017 calendar year showed statistically significant differences between physician PX performance on a bimonthly and quarterly basis. As well, there was lower PX in patients presenting at night. No correlation was found with a burnout assessment tool. This study demonstrates statistically valid performance differences among physicians using a next-day e-survey, which conforms to the recommendations of ED professional organizations for use in driving provider PX improvement, enhancing patient trust, and improving patient outcomes.
Background
As healthcare reimbursement practices shift toward valuebased care and payments are increasingly tied to PX scores, hospitals are increasingly using these scores as key metrics to evaluate performance for both the organization and, when available, for individual providers. In some cases, these scores may be used in bonus calculations, coaching mandates, and physician remediation.
Most hospitals use data from the Consumer Assessment of Healthcare Providers and Systems (CAHPS) surveys to evaluate their programs and staff with regards to PX. 3 Centers for Medicare & Medicaid Services (CMS) has expanded CAHPS to ambulatory healthcare settings (e.g., CG-CAHPS for office practices) though their emergency department survey remains in development and has been since 2012.
A position statement from the American Academy of Emergency Medicine (AAEM) and a policy from the American College of Emergency Physicians (ACEP) require statistically-valid PX surveys if they are used to suggest differences in individual physician performance. 4, 5 Thus, it makes sense to measure physicians on a monthly, bimonthly, or quarterly basis so that they can be trended in a timely basis. Doing so allows the objective measurement of behavior change (e.g., effect of a coaching program) resulting in PX score improvement.
Edward-Elmhurst Health (EEH) is a 3-hospital healthcare system located in the western suburbs of Chicago. In 2004, EEH initiated ED callbacks by utilizing dedicated staff to gather patient-reported wellbeing and service feedback. 6 In 2014, EEH leveraged technology by implementing an esurvey in its EDs. The transition from callbacks to an esurvey reduced the cost of post-discharge contact by over 80% and has been termed 'the evolution of callbacks.' 7 Success in reaching patients electronically is facilitated by the ubiquity of smartphones across all sociodemographic characteristics and by an increasing societal adoption of asynchronous communication. 8 The SmartContact e-survey consists of 5 questions, which are sent via text message and email to all ED patients discharge home on the following morning. The e-survey takes, on average, 30 seconds to complete and allows patients to provide quantitative and qualitative feedback.
The system allows ED staff to respond to medical issues or service complaints. EEH analyzes its e-survey data to gain insights into the performance of individual ED providers, to determine which factors correlate with high/low provider scores and to develop initiatives to improve the PX.
With CAHPS-style surveys, data on individual performance has been insufficient, and no meaningful conclusion can be drawn on physician performance. In fact, one-third of providers swing over 20 percentile points in their individual provider score from month-to-month. 9 This is frustrating for practicing physicians and their medical directors.
The hospital survey vendor with greatest market share, Press Ganey (PG) (South Bend, IN), has traditionally delivered a CAHPS-style, mailed ED survey. These have a very low (2%) response rate though this does meet the CMS minimum requirement for outpatient settings. 10, 11 The marked variability of quarterly physician scores using this method is demonstrated by the fact that achieving the 5th versus 50th percentile can equate to only 3 points on a 100-point scale.
The EEH CAHPS survey completion rate for the emergency department is 1.5%. Since EEH fulltime emergency physicians are contracted to work 1600 clinical hours per year, it takes 15 months to achieve the 30 CAHPS survey minimum required to determine if an individual's performance is classified as high or low. This is an inadequate time interval to measure behavior changes and influence employment decisions.
With low sample size and high variability in ED ratings, traditional PG surveying does not conform to AAEM and ACEP standards since a minimum of 30 surveys per provider should be completed for statistical validity in order to evaluate physician performance. 12, 13 PG now offers an email version of the survey with a much higher sampling rate. However, the survey includes 35-questions, raising survey fatigue concerns. Also, it is not available via the preferred e-survey gateway, text message, and does not address wellbeing issues so misses risk mitigation opportunities.
An area of interest to EEH is determining whether physician PX scores can be used as an early indicator for physician burnout. Burnout is identified by its 3 key components: emotional exhaustion, depersonalization, and diminished feelings of personal accomplishment in a worksetting. 14 Patients of physicians with high-exhaustion and high-depersonalization have significantly lower satisfaction scores compared with patients of physicians with lowexhaustion and low-depersonalization in a primary care setting. 15 The premise that improving PX improves patient outcomes has been demonstrated in the literature. A review of 55 published PX studies demonstrated positive associations between PX and medical care quality. 16 The two most frequent associations were patient-reported wellbeing and adherence to the medical recommendations. Additionally, PX for inpatient physicians was associated with patient complaints and risk management issues. 17 It is believed that establishing trust during an ED visit increases the likelihood that discharged patient will adhere to the medical plan. 18 
Materials and Methods
This study was deemed exempt by the EEH institutional review board. EEH has 3 associated EDs and 2 were included in this study. The Edward Hospital ED is a 70,000 annual volume, comprehensive community hospital located in Naperville, IL. The Plainfield ED is a 30,000 annual volume freestanding ED located in Plainfield, IL.
For this study, a SmartContact dataset was used that included all 2017 ED patient e-survey responses (23,468 surveys). It also included two datasets from Edward Hospital, which were 2017 patient visit information (104,066 records) and physician scores on a voluntary, selfadministered Professional Quality of Life Scale (ProQOL) assessment tool (27 records). 19 In order to join the esurvey responses and patient visit information, a patient encounter ID was generated using patient arrival date, arrival time and date of birth, fields which appeared in both datasets. This ID was non-unique for 11 records due to inadvertent duplicate registrations and dropped from the analysis. Physician burnout scores were joined using the existing physician ID variable.
All patients discharged home from the ED during the study period received an e-survey by email or text message. Some patients reported only a "home phone number" and were reached as this number was a cell phone.
The e-surveys were not sent to those patients admitted, transferred, or who left without being seen. Additionally, patients with an ED case management plan (comprised mostly of those with opiate use disorder) were not surveyed. Finally, patients with no disposition code recorded at the time the data was cut were not surveyed.
Of the 104,066 patients included in the dataset, 77,573 were eligible to receive an e-survey based on their discharge disposition and lack of an ED case management plan. Of eligible patients, 30.3% completed e-surveys resulting in an average of 634 surveys per physician annually or 53 per physician per month. This number is well above the published boundary of 30 to achieve statistical validity for monthly benchmarking.
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The e-survey data included four versions of the question sets: English and Spanish translations and whether the respondent was the patient or the respondent's child was the patient. A total of 231 (1%) Spanish e-surveys were completed. The survey question of interest for this analysis rates the doctor's level of concern for the patient's wellbeing (Figure 1) . A similar question regarding the nurse was used for comparison. There are 5 possible survey responses which were converted to a 5-point scale: 1-Very Low, 2-Low, 3-Average, 4-High and 5-Very High. These values were also categorized based on whether the respondent gave the top box score of 5-Very High. There were comments given on 4,775 (20.3%) of the e-surveys conducted in English.
The study assessed if the monthly rating for each physician was statistically different using ICC analysis as recommended in Pines (2017) . This excluded 7 physicians who did not work for 12 consecutive months, which removed 2,552 patient e-survey responses or 10.8% of all received e-surveys. ICC analysis also did not include the 231 respondents who completed the e-survey in Spanish.
A correlation analysis was conducted to compare physician ratings to the following factors:
• Hour of arrival Operational, provider, facility, visit, and patient variables were studied with conceptual relationships to PX scores and regression analysis was used to assess construct validity. At the facility level, this included annual visit volume, proportion of physician-hours that were 11 PM to 7 AM, median discharged length of stay, proportion of patients discharged, and the emergency severity index, which reflect acuity at the point of triage.
As a point of comparison, the correlation between nurse ratings and arrival time and date was calculated. Each correlation was computed separately and included all patients with data values for each pair of variables.
There were comments shared by patients on 4,775 (20.3%) of the e-surveys conducted in English.
Study Design and Setting
This was a retrospective cross-sectional study using data from a next-day, 30-second electronic survey (e-survey) tool used by a hospital-employed ED group during calendar year 2017 across 2 EDs and 37 physicians. Variability regarding raw PX scores and top box scores and through intraclass correlation coefficients (ICCs) was estimated. Pearson correlations were used to measure the interaction between satisfaction scores, physician factors, and patient factors.
Operational, patient, and physician data used for the study were generated by data from the Epic EMR as well as ProQOL 5 assessment data obtained by the medical director. PX data were collected by SmartContact (SmartER, La Grange, IL). Data from these sources were combined by a research team from Kellstadt Graduate College of Business of DePaul University (Chicago, IL) at the visit level into a single database for research purposes.
Results

ICC Analysis
ICC analysis is commonly used to examine if a quantitative measurement varying within a single group is statistically significantly different. It is standard practice to consider ICC coefficients above 0.7 to show a moderate difference while a coefficient of 0.9 is often used for clinical studies that require a strongly differentiated result. ICC was calculated using monthly average rating, percent of top box scores and a modified net promoter score (mNPS). These did not produce satisfactory results as the ICC for top box was 0.48 and the ICC for the mNPS was 0.38. The mNPS was calculated as the number of "Very High" ratings minus ratings of "Low" or "Very Low".
It was determined that there is relatively large variation in average score for each physician at the monthly level ( Figure 2 ) with an ICC of 0.55 and so a satisfactory coefficient score was not achieved for a monthly time period. Therefore, data was aggregated into 2-month (bimonthly) and 3-month (quarterly) time periods with ICCs of 0.70 and 0.81, respectively. At the aggregate level, the variation decreased, and the ICC improved significantly. Because our dataset compromised only 2017 data, there were only 4 data points for each physician at the quarterly level ( Figure 3) .
Figures 2 and 3 visually illustrate that differences in individual provider performance becomes clear when the interval changes from monthly to quarterly.
The ICC analysis indicates that, at the monthly level, there is insufficient evidence to demonstrate a consistent difference in PX performance between physicians. However, there is enough separation between the top and bottom performers to infer a statistical difference between these groups. At the bimonthly and quarterly level, there was definite statistical evidence that some ED physicians receive consistently higher PX score than others. This finding indicates that the ED PX is impacted by which physician treats that patient.
Correlation Analysis
The Pearson Correlation was used to measure the interaction between patient ratings and various factors. The analysis showed no correlations (<0.1) existed between day of week and physician and nurse ratings. Also, there was no correlation to the weekend/weekday categories (<0.1), indicating arrival day does not contribute to patient rating. Of note, EEH increases emergency physician coverage on Mondays.
For time of arrival, there was no correlations (<0.1) for individual arrival hours. Arrival times aggregated into day, evening, and night shifts were analyzed. Statistically . While a 0.1 rating decrease is numerically small, our standard deviation for physician rating is 0.86 and for nurse rating is 0.78, so even small rating variations can have substantial impact.
Conclusion
Practice implications for these findings have to do with the marked difference between next-day e-surveys and CAHPS-style surveys regarding patient participation and actionable results.
CAHPS surveys are lengthy and contribute to survey fatigue. Also, there is a long delay in obtaining patient feedback prohibiting wellbeing checks and service recovery. Therefore, many health systems limit the number of CAPHS surveys sent to the amount that assures achieving the CMS minimum requirement and are now utilizing next-day e-surveys as a means of engaging patients after an outpatient encounter.
This study demonstrates statistically valid performance differences among physicians using a next-day e-survey and conforms to the recommendations of ED professional organizations when the data is used to manage providers and drive PX improvement initiatives.
Figure 5. Effect of Arrival Hour on Missing Discharge Dispositions
A correlation analysis of physician rating was conducted against the scores from the ProQOL 5 burnout assessment tool administered to the physicians and no correlation was found.
Figure 4. Difference from Mean Rating by Shift
During our analysis by hour of admission, it was noticed that a disproportionately small number of e-survey responses for patients who arrived during the 23:00 hour due to a higher number of patients with an unknown discharge disposition as data was extracted about an hour after.
